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2~3 H^'f >R|05^©V»-rn*»lfiiBf^KBC*l 

m*3 3 ] tasts- «*rr * f **E*ij#*t i 

©7 5/Kffi^JTS$n5, W*gil*fcH:2fcB«0 
[■1**4] ■MWl~3©VvJ , n*KB*©»#* 

-w^nsn-F-raae?. 

S, B2^J#^2©75ygEE?"J-r^$n?), 

3 rnvnuwcfEf^n^w^e. 

[»3&E6] e?»*»3©lftMEJrc*3n*, it* 
* 5 K3B*©tt&* »^ H & 3 - K-T Site?. 

[■warn ^HSttt^rra^^HoJixttB** 

t hlfil^7;^5>©# I J^^ , 5 1 H®©mi~2 H^-f 
>Pfl-C2fe£, ge^JS^4©73yKE5'JT^$n«), & 
** 1 ~ 3 Wftvfr\ZtBM.<D&£9 S. 

[9i*Si8] EJ»*5©tt»13«-e*Sn*. M* 
Jg 7 &&*©!*&? Ff Sil^?. 

t hJfa»7J^5>©^U^9 L H«©^2~3 F;*-f 

>mt&z>. EjRjs^6©7s>KBai'J'c^sn2), a 

'#SI1-3©V»"«1*ICE«©»^>^^«. 

tci2*©ia^^>/^^s:=i- H-rsaer. 

fe««tt**T*^^l«©*^tt« 

*» k F Jbtt 7 ;l/^5 > ©# u F &©* 

62^JS^8©7 5yKE? ? 'JT?*^tl?), IS 
*JE 1 ~ 3 OVs-fnfrKWRoM&^^/X^H. 

2] i»a#*9©iia&ew"e*an*. m 

*«1 1 CB«©»&^>/ , «i'KS3-H"J"53Bfi?. 
[»*«13] H*3i6, 8, l06±tfl2OV»1T 

n#fc«B*©»^*a*rr 
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BB*«*5S**»&B*i. tt©«SK«*U -t^-CliJB 
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•5. 
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fc. SIQBttB8**&£*l'fc*» Jh*+ ttSA-T 
*. *LTjM5Bfc»*«, Jfa«rtSiiffl8a^©TIC#t) 
E^ifflfla^SS^lKaU. ;gttKS§©*B*lc«)BgA. 
■T*. C©J:5tt#Xr-y^ftftT«BBlfiM!l©BBfc 
^-rst#^6nT^5 (L.A. Liotta et al. : Lab. 
Invest., 49, 636-649(1983)) . J:oT«K^fBS?M 

*>b©*«iR5B«nn«±vvi#*6n*. Sffl 
fi«*«tt*SKfc*jrr*©*B*-r*t>© («*tr, 

50 N.I. Humphries et al. : Science, 223, 467-470 (198 
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JBSriagt-S&lH A. Isoai et al. : Jpn. J. 
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cer Res. , 81, 909-914 (1990) &&Xf A. Isoai eta 
1.: Cancer Res., 52, 1422-1426 (1992) ) t. M87 

)V7s. ytmmzLftmftTt&Tum&tDWj^ s. ft 
*fcs*fc»»fc43vvr, ffinfcjsaniiasiPsifl^seM 
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es. Commun.. 192, 7-14 (1993) ) . 
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fi¥BfrfK£W£Bfr»e^A>^) oMIKKPvui I 
-H i n d I I I lifr^^D-^t u—=.y{tt 

>j t\t, cne^T©^©*©^*-^. 
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i,»ttti-r»-*ctaw*bv». «iAtf.'7s/*« (N 
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^A&nsttBJiflKbV*. *&. t hMS7)V:/5 > 

(Xiao, M,H., and Carter, D.C. Nature, 358:209-215, 
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A. Nasim et al.: Molecular Biology of theFis 
sion Yeast, p.263, Academic Press (1983) 
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5I£^©t£K (•&*£) tt. h'Jl^f^S (Nuc. Acid. 
Res. 10, p.6553,(1982) ) t>*^*75 ^-f Mfe (Te- 
trahedron Letters 22, p. 1859, (1981) ) &£©«*© 
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ti*g W% 6 icfljm Kflta 1/ T V> £ v yu- v * o 
3-feX • #>^£?&±£T5tt#jIfc J P5S§i'<?:$'-P 
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[0 0 2 6] *isT±E»«*.***-*ft±Wftf'jK: 
sal, jeste&#£#3. mfcA^d^-cftaaMS. jo 
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s> /v~5^ . 3tf>j£^F,. a*o%>©36«*tf ens 

WtHSWU «. Okazaki et al., Nucleic A 

cidsRes., 18, 6485-6489(1990)) ^lC«toT$S^«fc< 

[0 0 2 7] il©«J:5tCbT#6nfc}BH<Elfefr&^* 
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*»«r*!l4:K:J:D. HWtr*MBftBft»r&*>/t 

[0 0 2 8] »*«ft#«««r*?t»0*»B4i«"P 

&r), YPDS«fti:C*SSi (M. D. Rose et al.. 

"Methods In Yeast Genetics", Cold Spring Harbor L 
abolatory Press(1990)r) ■*», MB«Mt'©l'>Si 

(L Okazaki et al., Nucleic Acids Res. , 18, 6485- 30 
6489(1990)) <5fcJHr»*Hi**T**. »■«*#©« 
«». a*l 6~4 2t, »*KI42 5~3 7'CT, 
8-1 6 89m »*L<tt2 4~7 2WrBWT5. SB 

[0 0 2 9] ***«t»fcBfebfc»'&*>^^HO*B 

**©«*««'**#*. a». i®^a®*fc»yjwm 
nvh^?7/-»©*ra©«ftfiMi'*"*#85< * 
am a«ssa«ft:7nTh^57-f-»©»*tt© 

«*««f**tt. *«jiH«»*»tt«©*«A<o«* 

[0 0 3 0] 4W • SSbfcB!^^ Wt*K©«JB*ft 

tl/Tte. ^4j©>i7XX^>^'n>yri'>^'fe^ffittSl 

14. 73yK##r. 7S/*M. 
fc*D*©<(Bi*W6*»K"r*^i* 1 ^**- 
[0 0 3 1] ft*. *93ffl#*. E5d*©E5MH»2© 5 
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7 5/ftBHr*sna«#*>^*ftttv tr-**?" 

= >©# U l*«©N5ia8S:EJW» 1 ©Site 
»H#^5 l Hfc«Abfct>©'P*0-:EW»*4©7 
5/»BWT?*Sft6lte^>^^IlB. thMB7)V 
^=>©#U^^HSS©^1~2 H^-f >BKE5!I# 

6 ©75 /*EWT*sn*»&? t 

Mfaf*7;^S>©* , J^^r : ^©®2~3 F*-f> 
BKE50#* 1 ©WEftB**:?* 1 H S«ALfcfe©t 
&9 ;Efl**8©75/»EJ!|-C*Sft41l£$'W* 
^fttt, t MfiijS7;V^5>©#U^^HiS©*;i'# 
^->)P*^lcE?U#^ 1 ©gftto&IB^T*?- 
fct)©^**. EJU#43. 5. 7*3.J:tf 9©*fige?9 
14. *ft*n. E?iJ#^2, 4, 6:fc<fctf8©&7£/ 

ftBfl^**n**t»B*»&* p-r 
SBfirpc**. 

[00 3 2] 

*JEI!r4c:n6©*lSfifcJ:D*Oft 
WBHJWHJfcSfrlSfcO-CttttV*. *fcftlM*+©«i 

fpKt?v»Ttt. »fcE«b&*)©anB. s**wc« 

«anTV»**tt («*,tfJ. Sambrook et al. : Molecu 
lar Cloning. A Laboratory Manual. 2nd ed. Cold Spr 
ing Harbor Laboratory Press, Cold Spring Harbor, N 
ewYork, USA, 1989.) 

[0033] mmmii wawi^Hs^-H 
-r^wmm^2 5©«iaaEJinr«anftaef©ffB 

E^JS^lW^S/KE^JSrfetlC. J"/tT9*n5t 
* -#>^©3 F>&ffi«ft (Nasim, A. et al: Molec 
ular Biology of the Fission Yeast, Academic Press, 
1989. P263.) KfctfT. E?U*5 1 0i3«fctf 1 1 ©& 
»E50-C*aft*2*©-*«*U^pNAft.. DNA 
gSr&f£gffi applied Biosystems) £fflV>T"&j£L 
fc. ft*. E^JS^l OOSfiSEJiJtt. 5' *«icsnfe 
f$BamH I ^©tf ASMfcfcB»3 F>ATG£. 
3 ' $*C*tt=i F>TAA£tllR»*H indlll 
^©#A«Mt*»Xbfc«€rf©"fe>^«T?*0' E^l 
ftHfl l©ffi*E?iJ«-?:©7>^-fe>X®TS)S. 

n. num. ^n&2*£7ot:T7^- , J>ybfc. 

) [0 0 3 4] rnt«»J(C7 p 77.5 HpUCl 9 

(£ffii§ «*) 38) iWIESPfBBamHI (3S£. 
(80 H) **^H i n d I I I (*) ft). T? 

-smb. 7xy-;msiH. x^y-jvttfStciSiB 

^©^, 7^D-xyjWm«l*lllb> *52 6 0 0mS^ 

K«s-r*^>i«e«iau. dna-prep (jiaffiT 

(tt) S) £fflV>fc#7Xk*-XftT*i!!SLfc. 

[0035] cne.p^©»fM-£, DNA7-fy->a 

>*<^h (£«£ («) ®) SfflViT7-fy— >3>b 
&. Itl^KIJMl 09tt (^ffiiS <*) 19) fc» 
0 AbT*»C*Ufc«.-7>li^ , J>Wtt*» , 6. 



—1583— 



(6 

9 

X-gal yi/-h±-eenn-— ^tS^yf-f^ 
%MIBff£B amH I Sil/H i n d I I I :^MMfcP# 
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-x^bfck hjiifil7;i'^5>cDNAS:«S! 1 !ib 

■c, m&mm 2*«ti/i 3osiE^sn5^7 

c o I (£S& «*) 5» *5<ttfH i ndl I I iCfco 
T**SIBS5 (&#i8fc) SrfT&^fc. 7x/-J«til. 

Ml. ttl 8 0 0tt*»fc»3T*/Ol*fc*jaU. D 
NA-PREP*fflV»fc*5XV;-Xtfe-C*l»U JfX 

[0 0 3 7] ssfctntttMic. Wfy*Q5tX 

^-pTL2Mll *W8W#6*WrK«IISlxfct>© 

TfcS 5-2 4 9 3 1 O^mmm) . ElTK-t 

[0 0 3 8] pRL 2 M©ff«] ^ 

OJSTPSffl^nfcp c D4 CATSB amH I T«J»r 
U CAT«e^*»*«9-fy'-^a->U pcD4 
£ftfibfc. pcD4SBamHn?MMU 

b fc^ 7 -f y— > 3 > UT P c D 4 B Srf^Si Lfc 

(ftH^- 1 5 3 8 0#&«) . 

[0 0 3 9] C©^7^5l<PcD4B&aiBSSa 
c ITiflflSft, *®5T4DNA#U^7-ifTW 
U aSfctWRlMtBainHITflmfcb&ft. 7i;- 

;v&ai43±tfx*y-^ttiBic±^Tffi§iLfc. sec 

7*fn-xyA*iM§e»*. #7Xtf-XSl::«koTfc> 
4 5 0 OifigttKffiS-rSDNAfcfitSJLfc. 

[0040] -75, cntttSJic t h&m&mm&* 

©HllJ-n-^cDNA7'f^7 l J- (pcD^ 
-) ©J&SICJ: b&. 8ffcM6n 

TV>5 k r* U#3^> I ©ae^Se^J (Nature, 320, 
77,(1986)) ©5^. *>/t£H©N*«HBJ75yBEE 
5143- H-ra 5 0tt*©ae?EJ«*DN A^a-? 

t b x ±a © 5 -f ? 5 u -*> s u * n > i ©a 

S^fijfen-H-rsfeOTJSbS^t^StKbfc. 5t#b 
WD->tpcDllpoIt*^fc. (I^IB 3 ? 5 
- 1 5 3 8 om&W . fLTCOthU^j^I 



) ^§8^8-5 3 5 0 0 

10 

(cDNA) *-p cD 1 IpoIS 

HIBiSiXmnl^yBamHimifcfe 7i 
;i,#a:fe«}:tfx*v-;Wt«k:±t>TttSb&. £ 
6fc7#n-xyjMtsiti**, #7xtr-x*£i::«fco 

T»l 3 0 0«a»fc*3T*DNA«ll«bfc. 

[0 0 4 1] HDNAS7'fy->3>L-t«. 

7c)ssdh5«c vmm m w K*xb-c»WE* 

ttM?*-pRL2L (0 5) SJ^ofcJgfME** 
0 fcX^U-x^bfc. »iM»EJ0O«B*±^«» 

fc. 

[0 0 4 2] C©>J#3;V5 1 >I^^i'3'-pRL2 
L ^SIKBS^E c o R I *3<fctf H indl I I 

u 7xy-jvttffl. x^y-JVttJS©^ 7#a-7. 

d» 5 0 0 0**»fc*srr*/*>F 

ssjouu ^7^t-xsi?aibfc. cintiiis'j 

tC, iiSKO^XS HpUC 1 9£iS]|E£3!iEc oR I 
£,fctfH i nd I I I TififlSU 7i/-«iH. X* 

fflwssabfc. 

[0 0 4 3] jm&W#ffl«fl-*9-fy-3/3>©«. 

L2M (06) £x*u-x>ybfc. a^aaEW© 

?g^*3 J: MHIH**»H©fl«*» 6 B «©^* * — "C* 

[0 044] — pTL 2M©f£SJ] ±IBpRL 

2M5SiitU tfU^x^v'Jil^l^^F 5'- 
30 TTGACTAGTTATTAATAGTA-3' WWJ JtU^^'J*^ 
2 V^=f- V s 5' -CTAGAATTCACATGmGAAAAAGTGTCTTTATC- 
3' ^^^7-fy-tl/T, Taq#'J^7-eSffl 
HtPCRKioTaWlrfrSifl/ft. MH»*Sp 
e I *s.fctfE c o R I T*JBiWU 7i;-*«IB. 

6 0 0*»»K*S-r«/X>Ft«0fflU fl^Xtf- 
X&T-fitSSbfc. 

[0 04 5] — cniJ*9JlC. pRL2MS:^Ife» 
*S p e I ^IfEcoR l'"C*ftU 7x/-« 

o«4 so otB*»«c«ar*A>Hft«iDau. #5 

xtf-xsxiBKbfc. inep#©BfM-s5'fy— -> 

3>©&, *]SSDH5fcS:J&ft3te&bTg«£T£^ 
£r*-pTL2M (07) SX£MJ-X>iO.&. SSt> 

ffiSE^j©si^*3<tr) : ^ifs»^ffi0©^saA^ a m©^ 

^ H t S:56^bfc. 

[0 0 4 6] C©<t5lCbTfPtibfcpTL2MS^[a 
mm A f 1 I I I *3*t5H i n d I I I -C-S^lbb, 
#t)5 0 0 Oitt«»K:*aT*/X>H*«»Bb&. 
50 [0 0 4 7] *bT±E!¥A»rfl-fc::©58»'<**-P 
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<&BB¥8- 5 3 5 0 0 



>bfc. cn**»«DH5* m 3S> 

AbT^St&&b;fc&. S690^7X5HpTL2Bm 
a 7^V* U - S D S mz&-o TpTL 2 Bma 

|;J;,T, B«©E5U«:#ofc:/7X5 HTS^dtS: 

[0 0 4 8] se,lC*!SP!llT^Sbfcp I 2A«rSiS! 
tl/t, E?«J#*tl 9*3<ktX2 0©SSE?JTS$n5 
^7-f"?-*fflV»TPCRiMifttfa:V». MBUHRNc 
o I *5«fctfA f 1 I I I tc«fcoT*^i8ffi£frftofc. 
7i/->WlHH. l^y-^tt»K J: 7? 

CO 0 4 9] H©3Mrf*rH-i±BpTL2Bma©M 

jRB*N c o i mic® m&mnt* w o o o&g** 

K*ai"*rt> FftDNA-P REPtfflV>T*» t 
©W-2**, DNA^y-ya^'^SI^TM 

$EftLfc&. 1650^7X5 FpTL2BmI-100 
0£#fc. 7WJ-SDSSI:foTpTL2BmI 
-1 00 0 feTCfiHSKb, $fl[g»S*t!!ll©f£SSi5<fctfig 

[0 0 5 0] [%)KM 3 ] EM** 5 ©Slg^E^M^ 

* w^mter- t^wes-** 9— p t l 2 Bm 1 - 
0100 (Dtm 

tHfficDNA5-f^7 , J-±!lpUCl 9±fc*n 

t, mmm 2 43±tfi4©*»e*j-e*sn<5:/? 

-Y^-£ffiV>TPCRitti|§£fTfcV>, JfcV»T?MH»*N 
c o I &&ZfH i n d I I I l£,fcoT*iaiP3l5£fT&o 
&. 7x/-JW*iH. X*/-;Wt»fc J: 
Tfln-x^MWMM&u »5 5 o&&*i\zftm?z> 

A*>K£$JfflU DNA-PREPS^H7Xli- 
[0 0 5 1] — *, untlMflfc. HUcDNA^i! 

ti/t. mw&m 5**1*1 3©tt*EJ«rc*an* 

:/?-fV-ftJBV»TPCRiMi*frfc^. 5#CV>T1MIH» 
iHindl I I lC±-3T5fc$P@5£fT&ofc. 7x/ 

-M&ffl, x?/-;Wt«i::<fc3*»Se>&> 7#n-x 

yjMiftflcftU. »1 3 5 0«SM(CfflS-r«.A>H& 
SJfflU DNA-PREP£fflV>fc#5Xk*-X8n?ifii 
J9U }fA»rM-2i:bfc. 

[0052] ssfcunittMfc. n*«2©*&tra 

*-pTL2M«ffl»U Iffl^i'-PTL2MS« 
-R»S A f 1 I I I *«fctf H ind-III 

u *55o o ojiaiwcffls-rs^^Hftwmufc. 



[0 0 5 3] *LT±Eif AWfr2*tC©5Hl^^ 
- p T L 2 MO±E*RS#ti*=««fl* fc©tt 3 

#£, DNA7-f y->3 h£I^T7'fy-> 

fc*. @65<D^7X5HpTL2Bmb4#fc. 7Jl># 
ij - S D S StftoT p T L 2 Bmb S^IHRL, $fl 

mmmv&m^m^^^i^^z^-Dr, bm© 

[0 0 5 4] SSlClld&fcllTtfSbfcp I 2AS8S! 
JO tUT. E?J#^ 2 1 « «k 2 2 ©ftgE*UT&2 

nd i i i t±oT5i5jap»*tftt'3fc. 7i/-;na 

[0 0 5 5] r©5tfe : fBr>ti:±fBpTL2Bmb©©I 
IB**H i n d I I I ttteHfifcft. »7000 

itas»fcsa-r*;x>HftDNA-PREP*«v>T« 

H) £©^2**, DNAMy->3>**^^ 

T»«fi*b&«. BW©^7X3l«pTL2BmI- 
OlOOSffc. 7/l^y-SDSftfcflh>TpTL2 
Bm I - 0 1 0 0 «**MSU MH»*«lH©««* 

[0 0 5 6] BUtfl 4 ] E?»J#^ 7.©*e»B*»£ 
j'>^i'Mfift4W6B'<i'i'-pTL2BmI- 
0 0 10 ©f£K 

kWBcDNAM^'J-iOpUC 1 9±lC*a 
-z>i/LfcthM7^3>cDNAS:BStl/ 

t, k?*j#*§- 1 2 fc.tr; i 6 ©aaHEJircasn*:/? 

-fT-&J8VVTPCR*«*fTfcV». 5fcV»-CMIB»*N 
c o I fcit/E c o R I (SfiS <*> » fcioT* 
ffilSgpSfrfcofc. 7i/H«ffl, x.9;-jmxm\z 
±**HK©&, 7flD-xy^WMM6U »l 1 0 0 
**#fc*3"r*tt>l*fc«HHU' DNA-P'REPS 

[0 0 5 7] HflfctiMfc. ^UcDNASgfl! 

tux, mmmm 7&&zfi 3©tt»E*JT**n* 

40 :/7-fV-ftfliV»TPCRii«ftfTttV». 5fcl»"CMIH» 

fEcoRI *5<fctfH i n d I I I Kl«fcoT:ilsiS8I«i& 

©a. 7#n-xyjMM«WBiu tt7 6ott»»cs. 

ST5A>l«4Wfflb. DNA-PREPSfflHfc^7 
Xf-XST?fiKt, *MJKfr2fcUfc. 
[0 0 5 8] S&fcSinfcttRIK:, *IS«2©«^tH 

J-pTL 2MSI11/, CC^5'-pTL2MS:a 
RBiSiA f 1 I I I fcitfH Indlll 
50 U »5 0 0 0*a»Kffla-r*A>Hft«KHl'fc. 
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13 



14 



[0 0 5 9] ^bT±fS»A»rfr2*tJ:©^^^^ 
-pTL 2M©±taWHS*fcJ:*^iBfcfti©tt3 

BW©y7X5h'pTL2Bmc£#fc. 7JP# 
U-SDS&cS£t?TpTL2Bmb&^:SPiKL, $1 
R»*»H©fls»*±tHMieaifcJ£K:J:r3-c, BM© 

[0 0 6 0] S6CSBK«nr^»Ufcp I 2 ASUS! 
t LT. E^J#-f 2 3*W2 4 ©&SE8TC&2 JO 
'75<v--«fliVvcPCRi|l«fefT&»r». $dfg»^Ec 
o R I IC«koT*i8fSfB5£fTfc^fc. 7i/-JVilil, 
X*y-/MttBKJ:4*M©«» 7£UJV7SF-7MHI 

[0 0 6 1] ^©®e^KH-i±IEpTL2Bmc©SI 

h**ecor i«fc*fc©w-2*ft. DNA^y- 

|«pTL2BmI-0010S:§fe. 7JWJ-SDS a? 
jfelC!¥oTpTL2BmI -0 0 1 0«7\SPKb. H 
R»£tfi0©^8S£i:t^aE3aj&£fc<kt5T, 
*7©*»E2W*»t>&^9XS HT*5C:t*1it^L 

[0062] [^ssen 5 ] &m 9 ©&<s#ia§»£ 

^>/1?fiief SttfM^W-pTL 2 Bm I - 

oooi ovm 

t HWcDNA5-f^5'J-±0pUCl 9±fCi7n 
-n^jfL&k hM7J^5>cDNA5^ItL 
T, EFJS^f 1 2*J:tf 1'8 ©tt»E5HT«*n«^5 30 

c o I *5«fctfA f 1 I I I fc.k^T*SSPlfl!i«fT£-3 

fc. 7i7-jPiHi, x*/— ;M£*fc«fcs«Ji©8L 
yjtfn-xyjMWWjciiu »i 8 o om&M^m^? 

S/^HSfflUU DNA-PREPSrfflVifc^^Xb' 

[0 0 6 3] — untiiaifc. mt&W2<Dm&tm 

$r-pTL2MftJB*U Cffl^?-pTL2MSa 
fgBMHA f 1 I I I *5«ktf H indlll T^S^ft 40 

u «5ooo«as»«=»at:«^>Hft«abfc. 

[0 0 6 4] ^•UT±f2}fAirM-t^©^S^i'^-P 
TL2M©±tEMRS*fcJ:*=««fcftfc©W-2* 

DNA5-f y->a >+y h*fflV>T7-f y->a 
>Lfc. !in**MDH5*C»*LT»KI&ftl/& 

B«©^7XSKpTL2BmdSffc. 7WU 
-SDSSK3£^TpTL2Bmd£*SI3KU MR 
»**H©fls«*±W»e*lftJ£fcJ:-3-C. BW©i£ 

[0 0 6 5] *6fc3MK«l"C^»bfcp I 2A£$!|R 50 



c o I fcitfH indlll ©rlSftfcioT 
<fca«S©&, 7^U;V75 Hi*A^t«*ftfcJ:D»7 

[0 0 6 6] Jl©®e j f69ffrt±iapTL 2 BmbO® 
B*«A fill <«#*Ht«. »7 0-0 Ott 

3l#fc«S-r*^>F«;DNA-P.REP*fflV»T«l 
®) t©W-2*&. DNA7-fy->3>*i'h£fflV 1 
T7^y->a>l/fc. cn«*HMDH5*fc»A-U 
T»*C*U&«. l«ffl^5fpTL2Bml- 
OOOlStfc. 7^*U-SDSj*lrS£^TpTL2 
Bm I - 0 0 0 1 «**RSU. <HISII*«B©^S« 

[0 0 6 7] C^SbfcpTL2BmI-000 1 
2:, OTmiCpTL2BmI taBfTTS. 
[0 0 6 8] m«|6] $ES*£*-pTL2BinI 

1 eul-3 2 (ATCC3 8 3 9 9) ftn-f3'>** 
g4>Jg*SMB- 1 euTl 0 7 iffl8aS/m lKWtT 

ml fcfc5«k5fc:l 0 OmMSg'JffA (pH5. 
0) ICiKSU 3 CCTeOM-f^a^-M/fc. 
*©«. ±fE®«i£l 00/ill:, MRV*P s t IT 
lftltpAL7 a. Okazaki et al.: Nucl. Acids R 
es. 18, 6485-6489 (1990)) l»g*itf2»gOjffl 
^^-pTL2BmI£l 0(i 1 ©TE7t?7r- C 
' *a»Lfc**ftln*.. 5 0%PEG4 0 0 0*2 9 0y 
llPjtT±<«-&bfc*. 3 0T3T6 0»ffi. 4 3TTC 

1 5^K, ^i&Tl 0#R8©J@l::-r ^a^-H^fc. 
&Vvrafc$H*K±DPEG4 0 0 0«I^Ufc«. 1 
ml©««Jgl/2YEL-LeulCffliSb&. 

[0 0 6 9] £©nmi&B»5ioo« i&#ku se> 

C9 0 0 /il ©JSSiSl/2 YEL-Le uTf&&L 
T. 3 2*C3 O^K'f >^T3.^-hbfc«. 3 0 0»il 
SS^^fcJfcMMAlCX^Vv FLfc. 3 2*CT3 B 
IH-f >*a^-hU #£>nfc^f?*K&#£G4 1 8£ 

2 5/tg/ml-&t»YEA*»lC»U 3&fc3 2TrC 

[0070] — untttHiic, m&»m&*'7tt 

afirP6»&a:V»^5^5l«pTL2M (H2) *3<fcT* 
pTL 2 Bm (»«¥5-2 4 9 3 1 0«Wit) 

>hD- JVtLfc. ft*, ^7X5 FpTL 2 BmliK 
T©«t5lCbTf^SLfc. 
[0 0 7 1] [^5X3 HpTL2Bm©^SS3 
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15 

Tjl^SVcDNAfc^tK^^-p I LMALB 5£ 
mmtL, ^-'Jrfx^viJ^^^U^-^H 5'-AGACCA 
TGGATGCACACACAAGAGTGAGGT-3' *3 «fc 'J =f xtf* > 'J 
3j??^k^-?-H 5' -CAGGAAACAGCTATGACCAT-3' 
^T-tLT. Taq#U/7- tfftJflUfcPCRK 
<fcoTB«0rfr Sril'IS Lfc. $"J|g#3SN c o I fe«kr/H 
i n d I I I TmJgPi55b. y^/-)Vmm. 3-9 J - 

Mts©&, 7^n-xy;vm^*»jitiOiK)i 8 o o 

[0 0 7 2] cntti&JlC pTL2M£^IiS^Af 
1 I 1 I i3«klXH i nd I I ItttU 7x/-)Hft 

ai, x^y-jvitlB©^ 7^n-xy;vm^*»icJ: 
0*5 5 0O0«£2flc;fflirr<5A*>F£S!D HiU #5 
XH-XSTfit&Lfc. 

[0 0 7 3] ^ neitffliifrs^'f ^->3 >©^< 

L 2 Bm (0 8) £X*U-^>?Lfc. ffiftitSE^ 

[0 0 7 4] [*SS09 7 ] Em<E&#©£&*3«fctf&8i 

StSiWgG 4 1 8 (GIBCO BRL ) £ 2 0 0 g/m 1 © 
tgTttf5 0ml©YPDM [ (2%^3-X 

mxmm m » , ijcwk-xh^x (di 
fco ) . 2%A*^h^h> (Difco ) ] ic zmme 

Tfe§SLfc»fIS;&#£«SU 3 2*CT5 BP^St 

ft. o> ffl©3#£ftsu «fcffi&. 

5 0mMh'J7liI«(pH7. 5) "TISSU g 
%$i®.ftZft?1t. fe&&tfl%\Ztt%£v\ZlO%S 30 

Ds^^im*.. 8 o^rei stfiman&Ufc. jfrfr#8i 
[0075] ^ntn»jit, 

iteT£8ifcft^-tl2 P T L 2 MSil/p T L 2 Bm£ 
[0 0 7 6] [SUS09 8] SDS-#U7*'J;KF5F 

m 

sDs-PAGEic«fcoT, nn&n-cftmhtz&Mm 41 
fc. mmfrt>w*>frte£5^ pt 

L2BmItC<fc*jefHte&<rr?tt. D>hD-;UTfeS 
pTL2BmKckS»»*G&#iCifcS$LT, #^*6 

9, ooo©a*>h (i^s*, ifi. m&&m. 

%te£5> >A-?!g£S£LT^5 C t iZ&^Ttt? fi7 
1, OOOfflfif (1^0*, **T^T) (C^SilbTVi 

tH5. ffifc&IBfSI*£?>A-*S©££«W~ 



!ftgSl¥8- 5 3 5 0 0 
[0 0 7 7] [HJS0J9] VXX9>-7uy7-4 >^tC 

■3V»T*JS« 8 iH»Cl/TSD S - P AG E £frft:3 
fc. f ^nfcWPVDFI (Bio-Rad ) tcito^b. 
fflE^BS^^Hfc^ftWfttt* (A. Isoai et al.: 
Biochem. Biophys. Res. Commun. 192, 7-14 (1993)) 
SfflV»T^XX*>^nyy-f >^ftff^. ECL (7 
OHO SS) tCioTtfeffll/fc. ^*S0 3IC^ 

®M\ztt^?*ft : ?m.i 1,00 OWiSrofiCfilCPfl-© 

i**»»6nfcc t*>6, sate* >wmz 
®m&sts.7 s. /BgE*w^*nTv>si»£* >a*h# 

[0 0 7 8] 0] WB&H«te*>**« 

©rasa 

P TL2Bmi \z&r>Km$mi*ntz.mm.mifr^ g 

4 1 8S2 5)ig/mlCiST^5 0mlfflYPD 
mmX3 2X:, lHTOiS*bfc«> G4 1-8*2 0 0 
M g/m 1 §tf 1 U !/ hJHOYPDSltl: 1X10" / 
m 1 ©SH^rttSUT^e,lC4 BFiUJg*Lfc. &S&© 
®#© 4 fSS© 5 0 mty HJ XffiKS«ffi (P H 7 . 
5) [12/iM©APlisF Cf&XK* (80 39) . 2 
5tfMO^^f> (ftXMX <*) W « 2mM©E 
DTAS^tJ] !C|gSL^fi©^7Xtr-X (fcT-Ftf 
SffiUTOtTS^l/fc. 12, OOOrpm 
-C2 0»Wi8&»*Lfctt»*HU««arcft»Lfc 

;V£^fc*5 OmMhUXffiSSJgSiK (pH7. 5) tC 
T5 OK:immr'-pI®i£Ltc'&, 12, OOOrpm, 2 
Oftfflft-bftm\stZ±m*0. lMNaCl, 1 mME 
DTA, 2mMjl7cM^)V^?*>> 0. 2mMgtffcS! 
40]/* 5 OmMh'JXSeSfl (pH 

7. 5) TlOOfg (v/v) fc^rCfc^CftRU 
fco l»4lCrtt««, IS^ffligK (75 3 » iCTJi 
^UX-^-D-Xl 2*7AI-Ty;i/iti§b. =&IB» 
lCOViTSDS-PAGElCT»«fb»^S7 1, 0 0 

) [0079] mum 1 1 ] mmm®wg®&9 >n 

i £©:££ (Albini et al. : Cancer Res. 47,3239-324 
5 (1987) ) ICft-sTfxofc. 8 /im©#7iMX£ft 

tte.nfc^ ; e^+-tJi' (^5** (») K) ay**? 
-±mici o//gcvh | jy;i' (aj^i^-f^ 

(«.) §0 *fiT?-*«»3-ttfc. «ffltfrttt 

0 2 4A©*;l'5 : t-^V'-M:t 
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D->B16FE7$ffflUc. 
[0 0 8 0] ifflflaSr 1- 85kBQ/ml© [ 1!S I] 
IUdR (7V->tA (» 39) #ffiTT2BWS«U 
fc. «fflliWlchU^-»**Tr«B*0 , Rl'fca' 
0. lXO^jiifll7^S>ft*trtF**fc»»HBB 

»t, *oa*n& [ 1J6 i3 i udRoftsttg^man 

Ufc. ^r ; E^*-fe;K!!)TPlCtt2 0 m g/m 1 Ok 
^n^i;f>SAn. ±lifcB:5xio 4 ffl©*fflBS£ 

[0 0 8 1] ig«i&7&. 7^^-©±lHfcaoTV» 
K^-ftf- (7-7->^A m 38) -eTMtC^SbbfcSB 

jMftfc. 

[0 0 8 2] tt*, ±E©*lt«K*»'»Ttt, tHM» 
B£*>**Jlft«ffPX*«KS3ittl/ft. *©£S 



ftBB¥8- 5 3 5 0 0 

Swiss** 1 * sn* a 6 n*. 

[0 0 8 3] 

rw»K.s&tr a c t * * t v» ^ ft*. 

i [0 0 8 4] IfcAbt, *«Wfci3tt*»IHE**fe 

[0 0 8 5] 

[6E*>J*] 
E3»J#^ : 1 
&m<D&-£ : 2 1 



Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly 



10 



Ala Gly Asp Ala Lys 
20 21 



mm&n : 2 

WMO&Z : 6 0 8 
fiW©S:7Sy* 



saw 

Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu 



10 



15 



Gly Ala Gly Asp Ser Lys Ala Asp Ala His Lys Ser Glu Val Ala His 

20 25 30 

Arg Phe Lys Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu He 



40 



45 



Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys 

50 55 60 

Leu Val Asn Glu Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp Glu 



65 



75 



Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys 

85 90 95 

Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp 

100 105 110 

Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe Leu Gin His 



115 



125 



Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp 

130 135 140 

Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys 
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145 150 155 160 

Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 

165 170 175 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys 

180 185 190 

Gin Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu 

.195 200 205 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala 

210 215 220 

Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
225 230 235 240 

Arg Leu Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 

245 250 255 

Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp 

260 265 270 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys 

275 280 285 

Glu Asn Gin Asp Ser lie Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys 

290 295 300 

Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu 
. 305 310 315 320 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 

325 330 335 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 

340 345 350 

Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu 

355 360 365 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys 

370 375 380 

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe 
385 390 395 400 

Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu 

405 410 415 

Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val 

420 425 430 

Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 

435 440 445 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro 

450 455 460 

Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu 
465 470 475 480 

Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val 

485 490 495 

Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 

500 505 510 

Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu 

515 520 525 

Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg 

530 535 540 

Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro 



ttRWS - 5 3 5 0 0 



545 550 555 560 

Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala Ala 

565 570 575 

Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala 

580 585 590 

Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 
595 600 605 608 

EJW»:3 E?fl08§i: cDNA to mRNA 

wmv&z : 1 8 3 o mmoft®. •. 

smm-.nm io ««*-re*:CDs 

®<D&:=*® #fifig: 1. • 1830 

Htfni*- : Mtt W*«fcjglxfc*tt : E 

mm 

ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG 48 

GGT GCC GGT GAC GCC AAG GCC ATG GAT GCA CAC AAG AGT GAG GTT GCT 96 

CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG 144 

ATT GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA 192 

AAA TTA GTG AAT GAA GTA ACT GAA TTT GCA AM ACA TGT GTA GCT GAT 240 

GAG TCA GCT GM MT TGT GAC AM TCA CTT CAT ACC CTT TTT GGA GAC 288 

AM TTA TGC ACA GTT GCA ACT CTT CGT GM ACC TAT GGT GM ATG GCT 336 

GAC TGC TGT GCA AM CM GM CCT GAG AGA MT GM TGC TTC TTG CM 384 

CAC AM GAT GAC MC CCA MC CTC CCC CGA TTG GTG AGA CCA GAG GTT 432 

GAT GTG ATG TGC ACT GCT TTT CAT GAC MT GM GAG ACA TTT TTG AM 480 

MA TAC TTA TAT GM ATT GCC AGA AGA CAT CCT TAC TTT TAT GCC CCG 528 

GM CTC CTT TTC TTT GCT AM AGG TAT AM GCT GCT TTT ACA GM TGT 576 

TGC CM GCT GCT GAT AM GCT GCC TGC CTG TTG CCA MG CTC GAT GM 624 

CTT CGG GAT GM GGG MG GCT TCG TCT GCC AM CAG AGA CTC AM TGT 672 

GCC AGT CTC CM AM TTT GGA GM AGA GCT TTC AM GCA TGG GCA GTG 720 

GCT CGC CTG AGC CAG AGA TTT CCC AM GCT GAG TTT GCA GM GTT TCC 768 

MG TTA GTG ACA GAT CTT ACC AM GTC CAC ACG GM TGC TGC CAT GGA 816 

GAT CTG CTT GM TGT GCT GAT GAC AGG GCG GAC CTT GCC MG TAT ATC 864 

TGT GM MT CAG GAT TCG ATC TCC AGT AM CTG MG GM TGC TGT GM 912 

MA CCT CTG TTG GM MA TCC CAC TGC ATT GCC GM GTG GM MT GAT 960 

GAG ATG CCT GCT GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GM AGT 1008 

MG GAT GTT TGC AM MC TAT GCT GAG GCA MG GAT GTC TTC CTG GGC 1056 

ATG TTT TTG TAT GM TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG 1104 

CTG CTG CTG AGA CTT GCC AAG ACA TAT GM ACC ACT CTA GAG MG TGC 1152 

TGT GCC GCT GCA GAT CCT CAT GM TGC TAT GCC MA GTG TTC GAT GM 1200 

TTT AM CCT CTT GTG GM GAG CCT CAG MT TTA ATC AM CM MC TGT 1248 

GAG CTT TTT MG CAG CTT GGA GAG TAC AM TTC CAG MT GCG CTA TTA 12% 

GTT CGT TAC ACC MG MA GTA CCC CM GTG TCA ACT CCA ACT CTT GTA 1344 

GAG GTC TCA AGA MC CTA GGA AM GTG GGC AGC AM TGT TGT AM CAT 1392 

CCT GM GCA AM AGA ATG CCC TGT GCA GM GAC TAT CTA TCC GTG GTC 1440 

CTG MC CAG TTA TGT GTG TTG CAT GAG AM ACG CCA GTA AGT GAC AGA 1488 

GTC ACA AM TGC TGC ACA GAG TCC TTG GTG MC AGG CGA CCA TGC TTT 1536 

TCA GCT CTG GM GTC GAT GM ACA TAC GTT CCC AM GAG TTT MT GCT 1584 

GM ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG MG GAG 1632 

AGA CM ATC MG MA CM ACT GCA CTT GTT GAG CTC GTG AM CAC MG 1680 

CCC MG GCA ACA AM GAG CM CTG MA GCT GTT ATG GAT GAT TTC GCA 1728 

GCT TTT GTA GAG MG TGC TGC MG GCT GAC GAT MG GAG ACC TGC TTT 1776 
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GCC GAG GAG GGT AAA AAA CTT GTT GCT GCA AGT CAA GCT GCC TTA GGC 1824 
TTA TAA 1830 

E*]©fiS:63 1 fm<DWM:j»MX 

mn 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
1 5 10 15 

Glu Glu Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 . 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 HO 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 

115 120 125 

His Asp Asn Ghi Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Ala Glu Asp Gly Asp Ala Lys Thr Asp 

180 185 190 

Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala Lys Leu Asp Glu Leu 

195 200 205 

Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala 

210 • 215 220 

Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala 
225 230 235 240 

Arg Leu Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys 

245 250 255 

Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp 

260 265 270 

Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys 

275 280 285 

Glu Asn Gin Asp Ser He Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys 

290 295 300 

Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu 
305 310 315 320 

Met Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys 

325 330 335 

Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met 
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25 26 
Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu 

355 360 365 

Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys 

370 375 380 

Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe 
385 390 395 400 

Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu 

405 410 415 

Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val 

420 425 430 

Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 

435 440 445 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro 

450 455 460 

Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu 
465 470 475 480 

Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val 

485 490 495 

Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser 

500 505 510 

Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu 

515 520 525 . 

Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Ate 

530 535 540 

Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro 
545 550 555 560 

Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala Ala 

565 570 575 

Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala 

580 585 590 

Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 

595 600 605 

Tyr Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala 

610 615 620 

Glu Gly Ala Gly Asp Ala Lys 
625 630 631 

E*|»t» . 5 WMOmm : c DNA t o mRNA 

EHOfiS : 1 8 2 7 

mmom-.mm :cds 

|g©& : 40 : 1 . . 1 8 2 7 

ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 48 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 96 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 240 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 384 
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CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 432 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 480 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 

GCC TGC CTG TTG CCA AAG CTT GCC GAG GAC GGT GAC GCC MG ACC GAC 576 

CM GCT GAG MG GCT GAG GGT GCC GGT GAC GCC MG CTT GAT GM CTT 624 

CGG GAT GAA GGG MG GCT TCG TCT GCC MA CAG AGA CTC AM TGT GCC 672 

ACT CTC^CM AM TTT, GGA GM AGA GCT TTC AM GCA TGG GCA GTG GCT 720 

CGC CTG AGC CAG AGA TTT CCC AM GCT GAG TTT GCA GM GTT TCC MG 768 

TTA GTG ACA GAT CTT ACC AM GTC CAC ACG GM TGC TGC CAT GGA GAT 816 

CTG CTT GM TGT GCT GAT GAC AGG GCG GAC CTT GCC MG TAT ATC TGT 864 

GM MT CAG GAT TCG ATC TCC AGT AM CTG MG GM TGC TGT GM MA 912 

CCT CTG TTG GM MA TCC CAC TGC ATT GCC GM GTG GM MT GAT GAG 960 

ATG CCT GCT GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GM AGT MG 1008 

GAT GTT TGC AM MC TAT GCT GAG GCA MG GAT GTC TTC CTG GGC ATG 1056 

TTT TTG TAT GM TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG 1104 

CTG CTG AGA CTT GCC MG ACA TAT GM ACC ACT CTA GAG MG TGC TGT 1152 

GCC GCT GCA GAT CCT CAT GM TGC TAT GCC AM GTG TTC GAT GM TTT 1200 

MA CCT CTT GTG GM GAG CCT CAG MT TTA ATC AM CM MC TGT GAG 1248 

CTT TTT MG CAG CTT GGA GAG TAC AM TTC CAG MT GCG CTA TTA GTT 1296 

CGT TAC ACC MG MA GTA CCC CM GTG TCA ACT CCA ACT CTT GTA GAG 1344 

GTC TCA AGA MC CTA GGA AM GTG GGC AGC AM TGT TGT MA CAT CCT 1392 

GM GCA AM AGA ATG CCC TGT GCA GM GAC TAT CTA TCC GTG GTC CTG 1440 

MC CAG TTA TGT GTG TTG CAT GAG AM ACG CCA GTA AGT GAC AGA GTC 1488 

ACA AM TGC TGC ACA GAG TCC TTG GTG MC AGG CGA CCA TGC TTT TCA 1536 

GCT CTG GM GTC GAT GM ACA TAC GTT CCC AM GAG TTT MT GCT GM 1584 

ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG MG GAG AGA 1632 

CM ATC MG MA CM ACT GCA CTT GTT GAG CTC GTG AM CAC MG CCC 1680 

MG GCA ACA AM GAG CM CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT 1728 
TTT GTA GAG MG TGC TGC MG GCT GAC GAT MG GAG ACC TGC TTT GCC 
GAG GAG GGT AM MA CTT GTT GCT GCA AGT CM GCT GCC TTA GGC TTA 
TM 

En**:6 M*n5>— :MM* 

E3*J©g£ : 6 3 2 BE^Ogg : 9 



1776 



sa 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
1 5 10 15 

Glu Glu Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 
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115 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu lie Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 

275 280 285 

His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pr ( o 
290 295 300 * 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 

Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Ala Glu Asp Gly Asp Ala 

370 375 380 

Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala Lys Glu 
385 390 395 400 

Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys 

405 410 415 

Glu Leu Phe Lys Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu 

420 425 430 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val 

435 440 445 

Glu Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His 

450 455 460 

Pro Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val 
465 470 475 480 

Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg 

485 490 495 

Val Thr Lys Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe 

500 505 510 

Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala 
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31 



515 



525 



Glu Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu 

530 535 540 

Arg Gin He Lys Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys 
545 550 555 560 

Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala 

565 570 575 

Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe 

580 585 590 

Ala Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly 

595 600 605 

Leu Tyr Met Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys 

610 615 620 

Ala Glu Gly Ala Gly Asp Ala Lys 



630 



62*I## : 7 
EJiJffl&S : 1 8 3 0 

&mm : m. 
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gJ^KOfiiSS : c DNA to mRNA 

^S^-rfB^: CDS 

: 1 . . 1 8 3 0 
tmZ&felstzJ3& : E 



ATG GAT GCA CAC 
GAA GAA AAT TTC 
CAG CAG TGT CCA 
GAA TTT GCA AAA 
AAA TCA CTT CAT 
CTT CGT GAA ACC 
CCT GAG AGA AAT 
CTC CCC CGA TTG 
CAT GAC AAT GAA 
AGA AGA CAT CCT 
AGG TAT AAA GCT 
GCC TGC CTG TTG 
TCG TCT GCC AAA 
GAA AGA GCT TTC 
CCC AAA GCT GAG 
AAA GTC CAC ACG 
GAC AGG GCG GAC 
TCC AGT AAA CTG 
CAC TGC AH GCC 
TCA TTA GCT GCT 
GCT GAG GCA AAG 
AGA AGG CAT CCT 
ACA TAT GAA ACC 
GAA TGC TAT GCC 
AAG ACC GAC CAA 
TTC AAA CCT CTT 
GAG CTT TTT AAG 
GTT CGT TAC ACC 
GAG GTC TCA AGA 



AAG AGT GAG GTT 
AAA GCC TTG GTG 
TTT GAA GAT CAT 
ACA TGT GTA GCT 
ACC CTT TTT GGA 
TAT GGT GAA ATG 
GAA TGC TTC TTG 
GTG AGA CCA GAG 
GAG ACA TTT TTG 
TAC TTT TAT GCC 
GCT TTT ACA GAA 
CCA AAG CTC GAT 
CAG AGA CTC AAA 
AAA GCA TGG GCA 
TTT GCA GAA GTT 
GAA TGC TGC CAT 
CTT GCC AAG TAT 
AAG GAA TGC TGT 
GAA GTG GAA AAT 
GAT TTT GTT GAA 
GAT GTC TTC CTG 
GAT TAC TCT GTC 
ACT CTA GAG AAG 
AAA GTG TTC GAT 
GCT GAG AAG GCT 
GTG GAA GAG CCT 
CAG CTT GGA GAG 
AAG AAA GTA CCC 
AAC CTA GGA AAA 



GCT CAT CGG 
TTG ATT GCC 
GTA AAA TTA 
GAT GAG TCA 
GAC AAA TTA 
GCT GAC TGC 
CAA CAC AAA 
GTT GAT GTG 
AAA AAA TAC 
CCG GAA CTC 
TGT TGC CAA 
GAA CTT CGG 
TGT GCC AGT 
GTG GCT CGC 
TCC AAG TTA 
GGA GAT CTG 
ATC TGT GAA 
GAA AAA CCT 
GAT GAG ATG 
AGT AAG GAT 
GGC ATG TTT 
GTG CTG CTG 
TGC TGT GCC 
GAA TTC GCC 
GAG GGT GCC 
CAG AAT TTA 
TAC AAA TTC 
CAA GTG TCA 
GTG GGC AGC 



TTT AAA GAT 
TTT GCT CAG 
GTG AAT GAA 
GCT GAA AAT 
TGC ACA GTT 
TGT GCA AAA 
GAT GAC AAC 
ATG TGC ACT 
TTA TAT GAA 
CTT TTC TTT 
GCT GCT GAT 
GAT GAA GGG 
CTC CAA AAA 
CTG AGC CAG 
GTG ACA GAT 
CTT GAA TGT 
AAT CAG GAT 
CTG TTG GAA 
CCT GCT GAC 
GTT TGC AAA 
TTG TAT GAA 
CTG AGA CTT 
GCT GCA GAT 
GAG GAC GGT 
GGT GAC GCC 
ATC AAA CAA 
CAG AAT GCG 
ACT CCA ACT 
AAA TGT TGT 



TTG GGA 
TAT CTT 
GTA ACT 
TGT GAC 
GCA ACT 
CAA GAA 
CCA AAC 
GCT TTT 
ATT GCC 
GCT AAA 
AAA GCT 
AAG GCT 
TTT GGA 
AGA TTT 
CTT ACC 
GCT GAT 
TCG ATC 
AAA TCC 
TTG CCT 
AAC TAT 
TAT GCA 
GCC AAG 
CCT CAT 
GAC GCC 
AAG GAA 
AAC TGT 
CTA TTA 
CTT GTA 
AAA CAT 



1056 
1104 
1152 
1200 
1248 
1296 
1344 
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33 



34 



CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA GAC TAT CTA TCC GTG GTC 1440 

CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA 1488 

GTC ACA AAA TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC nT 1536 

TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA GAG TTT AAT GCT 1584 

GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG 1632 

AGA CAA ATC AAG AAA CAA ACT GCA CTT GTT GAG CTC GTGA AAC AC AAG 1680 

CCC AAG^GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT TTC GCA 1728 

GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT 1776 

GCC GAG GAG GGT AAA AAA CTT GTT GCT GCA AGT CAA GCT GCC TTA GGC 1824 

TTA TAA 1830 



Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
1 5 10 15 

Glu Glu Asn Phe Lys Ala Leu Val Len He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu Hjs Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Gin Val Asp Val Met Cys Thr Ala Phe 

115 120 125 

His Asp Asn Glu Glu Thr Phe Len Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 
275 280 . 285 



WM&1% : 8 
E?3J©g£ : 6 0 9 
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His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 

Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu 

370 375 380 

Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Lys Gin Leu Gly 
385 390 395 400 

Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val 

405 410 415 

Pro Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly 

420 425 430 

Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro 
Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu 

450 455 460 

His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Gl t u 
465 470 475 480 

Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu 

485 490 495 

Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala 

500 505 510 

Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 

515 520 525 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin 

530 535 540 

Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys Cys Cys 
545 550 555 560 

Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 

565 570 575 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu Tyr Met Ala Glu Asp Gly 

580 585 590 

Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala 
595 600 605 

Lys 
609 

EWt:9 E5fl©«H: cDNA to mRNA 

mmofkz : i s 3 o mmo** 

mmom ■. mm ®& - CDS 

mm 

ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 48 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 96 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 144 
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(20) 1WW8- 5 3 5 0 0 
37 38 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 192 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 240 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 288 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 336 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 384 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 432 

AGA AGA "CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 480 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 528 

GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT 576 

TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 624 

GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 672 

CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 720 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 768 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 816 

TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 864 

CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 912 

TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT 960 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1008 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1056 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1104 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT AAA CCT CTT GTG GAA GAG 1152 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1200 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1248 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1296 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT, GAA GCA AAA AGA ATG CCC 1344 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1392 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1440 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA 1488 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1536 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1584 

GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1632 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1680 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1728 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAC ATG GCC GAG GAC GGT 1776 

GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC 1824 

AAG TAA 1830 

ffi^JCgS : 7 3 b#n-^- : HM* 

mmom-.mm * eaios* -sjsdna 

mm 

GATCC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT 50 

GAG GGT GCC GGT GAC GCC AAG TA 73 
£*!»*: 11 »h#ns^-:««« 

mmo&z ■. 7 3 smowm &o®.m. mdna 

m\<DM:®& 7>5Hl>X:Ye S 

. * 

AGCTTA CTT GGC GTC ACC GGC ACC CTC AGC CTT CTC AGC TTG GTC GGT CTT 51 

GGC GTC ACC GTC CTC GGC CAT G 73 



iKrW¥8- 5 3 5 0 0 



m<o& : -*« 



Eft 

AGACCATGGA TGCACACAAG AGTGAGGT 



Eft#^ : 1 3 
Eft©&3 : 2 0 

ratios : 



AATAAGCTTT TGATCTTCAT 



Mm&n : 1 4 

mmo&z : 2 0 

Eft©S : m& 



fEM 

AGCAAGCTTT GGCAACAGGC 



Eft#*§- : 1 5 

mmo&i* : 2 9 



xm<»8. : -*« 



ifl*-|g©ISc : 



*«©& : -*ta 

■sir Eft©«?g : •dJSDNA 



e?*j 

AGCAAGCTTG ATGAACTTCG GGATGAAGG 



m&mn : 1 6 
Eft©SS : 2 4 



mm 

AGCGAATTCA TCGAACACTT TGGC 



Eft##:17 
Eft©fi£ : 2 9 
Eft©l! : 



♦ Wftonm : <fc©«& (&SDNA 



*|g©ISc:-*8l 



Eft 

AGCGAATTCA AACCTCTTGT GGAAGAGCC 



Eft#*l : 1 8 
Eft©SS : 4 0 
Eft©H : mtt 



Eft#*t : 1 9 
Eft©S£ : 2 5 
Eft©H : W.m 



Eft#^ : 2 0 
Eft©fi2 : 2 9 
Eft©H : 



E&HW : 2 1 

Eft©g£ : 2 9 

mmom mm 



wmmosii : -*« 

* Eft©SSi : ffi©&& MDNA 

Eft 

AAGAAGCTTG AATTCACATG TATAAGCCTA AGGCAGCTTG 40 
★«©&:-**£ 

★ Eft©S1£i : ftfi©^l6 p^DNA 

Eft 

AGCCCATGGC CGAGGACGGT GACGC 25 

htfn5>-:1«»l* 

*r Eft©fflli:te©&& WNA 

Eft 

AGCCCATGGC TTGGCGACAC CGGCACCCT 29 
♦®©& : -*« 

♦ Eft ©SSI : oSEDNA 

en 

AGCAAGCTTG CCGAGGACGG TGACGCCAA 29 

50 Eft©fi£ : 2 6 



1$Sl¥8- 5 3 5 0 0 



MPi®m : mm 

«g©& : -** 



623aj## : 2 3 
: 2 9 

63109 : 



AGCAAGCTTG GCGACACCGG CACCCT 



: -#« 



AGCGAATTCG CCGAGGACGG TGACGCCAA 



BB^#^ : 2 4 
625U©g£ : 2 9 



ge^J#^ : 2 5 
E5iJ©fi$ : 7 1 
E3aj©l! : 



AGCGAATTCC TTGGCGACAC CGGCACCCT 



CC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG 50 
GGT GCC GGT GAC GCC AAG TAA 71 



[01] fg^i7*-pTL2Bmiro#!j£0-ei&5. 
[02] SDS-PAGEt^g0T?&5. 
[03] tfXX^^D?/ hMS0-C<&5. 

[04] mmmmm®&%&Mfe&%:S:7K-?#7y-c& 




[0 5] %8L^99— pRL2L©Stj£0T$>5. 
[06] ^^^-pRLZMfflMHTfeS. 
[07] ggL'^Zf— pTL2MOi^@'e&5. 
[08] ^^^-pTL2Bm©SI^0T*5. 

[0 2] [03] 



—1600— 



(24) 



8 -5 3 5 0 



(51) Int. CI. 6 
//(C12N 1/19 

C12R 1:645) 

(C 1 2 P 21/02 

C 1 2 R 1:645) 



a2mmm s* #t 



(72)329^ m& a 

mmmm am mm. 
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